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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

acid splitting/analysis, there not to be a redispersion or other 
step , be able to producewith short step , furthermore it can 
reduce energy and the labor , offer manufacturing method of 
preferred aqueous pigment dispersion to aqueous ink , 
aqueous recording liquid , water based paint or other aqueous 
coloration liquid . 

[Means to Solve the Problems ] 

Neutralizing acidic group in hydrophobic resin (al ) which 
possesses cross-linking functional group and acidic group 
with base , water soluble resin which becomes (Al ), pigment 
(B ) and crosslinking agent (C ), or, neutralizing acidic group 
in hydrophobic resin (a2 ) whichpossesses self crosslinking 
functional group and acidic group with base , water soluble 
resin whichbecomes (A2 ) and in aqueous medium melting & 
dispersing pigment (B ), afteracquiring aqueous dispersion , 
With manufacturing method of aqueous pigment dispersion 
which precipitates crosslinked product of water soluble resin 
to periphery of pigment (B ) by crosslinking reaction doing 
water soluble resin , at sametime, above-mentioned water 
soluble resin (A 1 ), (A2 ), with step before the crosslinking 
melts in aqueous medium , but After crosslinking neutralizing 
acidic group with base of quantitywhich is precipitated in 
aqueous medium containing manufacturing method , and this 
aqueous pigment dispersion of aqueous pigment dispersion 
which is a water soluble resin which becomes, aqueous 
coloration liquid . which becomes 

[Claim (s )] 
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[Claim 1 ] 

Neutralizing acidic group in hydrophobic resin (al ) which 
possesses cross-linking functional group and acidic group 
with base , water soluble resin which becomes (Al ), pigment 
(B ) andin aqueous medium melting & dispersing crosslinking 
agent (C ), after acquiring the aqueous dispersion (I ), 
Neutralizing acidic group in hydrophobic resin (a2 ) which 
possesses manufacturing method , or self crosslinking 
functional group and acidic group of aqueous pigment 
dispersion which precipitates crosslinked product of water 
soluble resin (Al ) to periphery of pigment (B ) due to 
cross-linking functional group in the water soluble resin (Al ) 
and crosslinking reaction doing crosslinking agent (C ) with 
base , water soluble resin which becomes (A2 ) and in 
aqueous medium melting & dispersing pigment (B ),after 
acquiring aqueous dispersion (II ), With manufacturing 
method of aqueous pigment dispersion which precipitates self 
crosslinked product of water soluble resin (A2 ) to periphery 
of pigment (B ) by self crosslinking reaction doing water 
soluble resin (A2 ), atsame time, above-mentioned water 
soluble resin (Al ), (A2 ), with step before crosslinking melts 
in aqueous medium , but After crosslinking neutralizing 
acidic group with base of quantitywhich is precipitated in 
aqueous medium manufacturing method . of aqueous pigment 
dispersion which designates that it is a water soluble resin 
which becomes as feature 

[Claim 2 ] 

manufacturing method . which is stated in Claim 1 which 
precipitates crosslinked product of water soluble resin (Al ) 
or self crosslinked product of water soluble resin (A2 ) to 
periphery of pigment (B )due to fact that nonvolatile fraction 
concentration crosslinking does aqueous dispersion (1 ) or (11 ) 
of20 weight % or less 

[Claim 3 ] 

hydrophobic resin (al ) or hydrophobic resin (a2 ), 
manufacturing method . which is stated in Claim 1 and 2 it is 
a acrylic resin which possesses carboxyl group 

[Claim 4 ] 

hydrophobic resin (al ) or hydrophobic resin (a2 ), 
manufacturing method . which is stated in Claim 1 , 2 or 3 
which is a resin of acid number 30-250KOH mg /resin solid 
component lg 

[Claim 5 ] 

hydrophobic resin (al ) with resin which possesses carboxyl 
group as cross- linking functional group and acidic group , 
manufacturing method . which is stated in any one of Claim 1 
--4 whichis a compound where crosslinking agent (C ) has 
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amino group or a compound which 2 or more possesses epoxy 
group 

[Claim 6 ] 

hydrophobic resin (a2 ), manufacturing method . which is 
stated in any one of Claim 1 ~4 which is a resin which 
possesses carboxyl group and epoxy group 

[Claim 7 ] 

hydrophobic resin (al ) or base which is used for 
neutralization of the hydrophobic resin (a2 ), manufacturing 
method . which is stated in any one of Claim 1 ~6 which isa 
tertiary amine 

[Claim 8 ] 

Containing aqueous pigment dispersion which is acquired 
with manufacturing method which is statedin any one of 
Claim 1 ~7, aqueous coloration liquid . which designatesthat 
it becomes as feature 

[Claim 9 ] 

aqueous recording liquid . which is stated in Claim 8 which is 
a aqueous ink , aqueous recording liquid or a water based 
paint 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards aqueous coloration liquid which uses 
aqueous pigment dispersion of manufacturing method , of 
useful aqueous pigment dispersion for aqueous coloration 
liquid like water based paint , aqueous ink , printing agent , 
color filter , aqueous recording liquid , . 

[0002] 
[Prior Art ] 

From aspect of pollution prevention and work hygiene , with 
industry which uses colorant like paint , printing ink making 
aqueous oriented is strong. 

In addition, as for printer or plotter or other recording liquid 
which is represented in ballpoint pen , sign pen or other 
stationery and ink jet which are used for record of data , 
making aqueous isadvanced from aspect of toxicity and 
hygiene . 

[0003] 
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Japan Unexamined Patent Publication Hei 
9-104834disclosure is disclosed as manufacturing method of 
aqueous pigment dispersion which can satisfy the 
microdispersion of pigment when required performance , for 
example paint , ink , recording liquid etc of these application 
was drawn up and water resistance , durability when it makes 
shelflife , coating of long period and redispersibility etc 
fordrying with nozzle end of inkjet of fastness , recording 
liquid . 

this manufacturing method functional group and/or self 
crosslinking which can react with carboxyl group and 
crosslinking agent kneading resin and pigment which 
combining do functional group which itcan do to make 
aqueous dispersion which is dispersed to fine , next, 
havingwith acidic compound and by fact that to 
hydrophobicity it converts resin pH to neutral or acidity 
becoming fixed strongly in the pigment , (acid 
splitting/analysis), next, For second time having with basic 
compound , neutralizing carboxyl group , itis a manufacturing 
method of original aqueous pigment dispersion where 
redispersion it makes water, furthermore, crosslinking does 
resin in time of option andbecomes. 

[0004] 

[Problems to be Solved by the Invention ] 

But, after producing aqueous dispersion as manufacturing 
method of above-mentioned aqueous pigment dispersion , 
acid splitting/analysis, passing by step , redispersion , it 
isproduced. 

Because of that, problem that is caused production step it is 
long incomparison with conventional aqueous pigment 
dispersion , requires energy and labor abovenecessity. 

[0005] 

[Means to Solve the Problems ] 

In order that above-mentioned problem is solved, result 
ofrepeating diligent investigation , first, hydrophobic resin , 
which possesses cross-linking functional group and acidic 
group or hydrophobic resin which possesses self crosslinking 
functional group and acidic group , with step before 
crosslinking it melts these inventors , in aqueous medium , but 
after crosslinking neutralizing acidic group with base of 
quantity which is precipitated in aqueous medium , to make 
water soluble resin , this water soluble resin and the pigment 
and, In aqueous medium melting & dispersing crosslinking 
agent in accordance withnecessary, water soluble resin melts, 
after acquiring aqueous dispersion which pigment disperses, 
while maintaining dispersion of pigment , crosslinking 
reaction doing water soluble resin , acid splitting/analysis, 
also without being a step ,redispersion by precipitating 
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crosslinked product of water soluble resin to periphery of the 
pigment , crosslinked product of water soluble resin can 
become fixed in surface of pigment , canproduce aqueous 
pigment dispersion easily, nonvolatile fraction concentration 
aqueous dispersion of 20 weight % or less is desirablein case 
of crosslinking , resin of acrylic resin , for example acid 
number 30-250KOH mg /resin solid component lg which 
possesses carboxyl group as hydrophobic resin is desirable, 
this requiring, aqueous pigment dispersion which it acquires, 
when it uses for the aqueous ink , aqueous recording liquid , 
water based paint or other aqueous coloration liquid , 
discovering desirable thing etc, this invention reached to 
completion. 

[0006] 

Namely, as for this invention, 

Neutralizing 1 .cross-linking functional group and acidic 
group in hydrophobic resin (al ) which possesses the acidic 
group with base , water soluble resin which becomes (Al ), 
pigment (B ) and in aqueous medium melting & dispersing 
crosslinking agent (C ), after acquiring aqueous dispersion 
(I ), Neutralizing acidic group in hydrophobic resin (a2 ) 
which possesses manufacturing method , or self crosslinking 
functional group and acidic group of aqueous pigment 
dispersion which precipitates crosslinked product of water 
soluble resin (Al ) to periphery of pigment (B ) due to 
cross-linking functional group in the water soluble resin (A 1 ) 
and crosslinking reaction doing crosslinking agent (C ) with 
base , water soluble resin which becomes (A2 ) and in 
aqueous medium melting & dispersing pigment (B ),after 
acquiring aqueous dispersion (II ), With manufacturing 
method of aqueous pigment dispersion which precipitates self 
crosslinked product of water soluble resin (A2 ) to periphery 
of pigment (B ) by self crosslinking reaction doing water 
soluble resin (A2 ), atsame time, above-mentioned water 
soluble resin (Al ), (A2 ), with step before crosslinking melts 
in aqueous medium , but After crosslinking neutralizing 
acidic group with base of quantitywhich is precipitated in 
aqueous medium manufacturing method , of aqueous pigment 
dispersion whichdesignates that it is a water soluble resin 
which becomes as feature 

[0007] 

manufacturing method , which is stated on description above 
1 whichprecipitates crosslinked product of water soluble resin 
(Al ) or self crosslinked product of water soluble resin (A2 ) 
to periphery of pigment (B ) due to fact that 2. nonvolatile 
fraction concentration crosslinking do aqueous dispersion (1 ) 
or (II ) of 20 weight % or less 

[0008] 
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[0010] 
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[0011] 
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[0013] 
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3. hydrophobic resin (al ) or hydrophobic resin (a2 ), 
manufacturing method , which is stated on thedescription 
above 1 which is a acrylic resin which possesses carboxyl 
group and 2 

[0009] 

4. hydrophobic resin (al ) or hydrophobic resin (a2 ), 
manufacturing method , which is stated on thedescription 
above 1 which is a resin of acid number 30~250KOH mg 
/resin solid component lg, 2 or 3 

[0010] 

5. hydrophobic resin (al ) with resin which possesses carboxyl 
group as cross-linking functional group and acidic group , 
description above manufacturing method , which states 1 
which is a compound where crosslinking agent (C ) has amino 
group or a compound which 2 or more possesses epoxy group 
- 4 in any one 

[0011] 

6. hydrophobic resin (a2 ), description above manufacturing 
method , which states 1 which is a resin which possesses 
carboxyl group and epoxy group - 4 in any one 

[0012] 

7. hydrophobic resin (al ) or base which is used for 
neutralization of the hydrophobic resin (a2 ), description 
above manufacturing method , which states 1 which is a 
tertiary amine - 6 in any one 

[0013] 

Containing aqueous pigment dispersion which is acquired 
with manufacturing method which is statedin any one of 

8. Claim 1 ~7, aqueous coloration liquid , which design atesthat 
it becomes as feature and, 

[0014] 

aqueous recording liquid , which is stated in Claim 8 which is 

9. aqueous ink , aqueous recording liquid or a water based 
paint 

It is something which is offered. 
[0015] 

Furthermore, you display acid number in this invention , at 
mg quantityof potassium hydroxide which is necessary in 
order to neutralize resin solid component lg. 

[0016] 

[Embodiment of the Invention ] 
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method which uses inside aqueous dispersion (I ) of 
manufacturing method of this invention consists of following 
production step in basic . 

[0017] 

As to water solubility water soluble resin which is converted 
(Al ) with, pigment (B ), in aqueous medium , water soluble 
resin (Al ) is melted by neutralizing part or all of the acidic 
group in hydrophobic resin (al ) which possesses 
cross-linking functional group and acidic group with the 
base , dispersing pigment (B ), furthermore adding 
crosslinking agent (C ) before pigment dispersion or after 
pigment dispersion , it produces aqueous dispersion (I ). 

In case of this , crosslinking agent (C ) is good even with 
melting to in the aqueous medium and, it is good even with 
dispersion. 

Next, while maintaining dispersion in aqueous medium of 
pigment (B ),while crosslinking doing cross-linking 
functional group and crosslinking agent (C ) in water soluble 
resin (Al ), byadding energy to aqueous dispersion (I ), it 
precipitates Crosslin ked product of the water soluble resin 
(A 1 ) to pigment surface . 

crosslinked product which it precipitated becomes fixed in 
pigment surface . 

[0018] 

In addition, method which uses inside aqueous dispersion (II ) 
of manufacturing method of this invention consists of 
following production step in basic . 

[0019] 

As to water solubility water soluble resin which is converted 
(A2 ) with, pigment (B ), in aqueous medium , water soluble 
resin (A2 ) is melted by neutralizing part or all of the acidic 
group in hydrophobic resin (a2 ) which possesses self 
crosslinking functional group and acidic group with the base , 
dispersing pigment (B ), it produces aqueous dispersion (II ). 

Next, while maintaining dispersion in aqueous medium of 
pigment (B ), while self crosslinking doing self crosslinking 
functional group in water soluble resin (A2 ), by adding 
energy to aqueous dispersion (II ), it precipitates crosslinked 
product of water soluble resin (A2 ) to the pigment surface . 

crosslinked product which it precipitated becomes fixed in 
pigment surface . 

[0020] 

With above-mentioned crosslinking reaction water soluble 
resin (Al ), precipitation of (A2 ),increase of molecular 
weight of resin and with crosslinking reaction happens byfact 
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that solubility for water of resin decrease etc of polar group in 
resin with, decreases. 

Furthermore, crosslinking reaction of resin advances with 
pigment surface , network structure is formed, shelflife and 
water resistance increase vis-a-vis various paint and ink . 

[0021] 

hydrophobic resin (al ), neutralizing acidic group in (a2 ), 
resin which isneutralized as quantity of base which you use 
occasionwhere dissolving in water it does resin , with step 
before crosslinking melts in aqueous medium , but it is a 
quantity where precipitation of the resin which is been 
dissolving in aqueous medium happens after crosslinking . 

Concretely, with system which excludes pigment (B ) from 
aqueous dispersion (1 ) or (11 ), hydrophobic resin (al ) or after 
changing, crosslinking doing neutralization ratio with base of 
(a2 ), it seeks maximum neutralization ratio which crosslinked 
product precipitates. 

Quantity of base of front and back of this maximum 
neutralization ratio , is necessary amount of base . 

In case of this , because pigment does not exist in 
system,because decrease of solubility for water with 
adsorption to the pigment of crosslinked product happens, 
precipitation of crosslinked product fully happens even with 
neutralization ratio (crosslinking doing, dissolving in water 
state which has been done) which is larger than neutralization 
ratio which was precipitated. 

[0022] 

With condition where precipitation of above-mentioned 
crosslinked product doesnot happen, network conversion of 
resin with pigment surface does notoccur and shelflife 
becomes bad. 

In addition, when crosslinking it does with condition which 
does not do dissolving in water of resin , cohesion of pigment 
does not happen with the crosslinking of resin which 
insolubilization is done, network conversion of the resin with 
pigment surface does not occur, shelflife becomes bad. 

[0023] 

neutralization ratio which is necessary in order to precipitate 
water soluble resin due to crosslinking , hydrophobic resin 
(al ), differs in acid number of (a2 ), it isgenerally with low 
acid number resin to make high neutralization ratio , in 
addition with high acid value resin making low neutralization 
ratio necessary precipitation of crosslinked product becomes 
possible by crosslinking reaction doing these. 

At this point, low acid number resin relatively water 
resistance is satisfactory, butfurthermore water resistance 
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improves with crosslinking . 

In addition, to assure making hydrophilic of pigment surface 
after crosslinking reaction , byadding base of trace , it is 
possible high acid value resin . 

With these, from paint application where water resistance is 
required, recording liquid or other which redispersibility is 
required production of aqueous pigment dispersion which can 
be usedfor application of wide range becomes possible with 
making hydrophilic of the pigment surface . 

[0024] 

It possesses acidic group and cross-linking functional group 
or self crosslinking functional group hydrophobic resin which 
isused in manufacturing method of this invention (al ), (a2 ) 
as, it is something which the dissolving in water is done by at 
same time neutralizing part or all of acidic group with base , if 
is, it does not become inconvenient any kind of resin . 

You can list for example vinyl resin , polyester resin , 
polyurethane resin , epoxy resin , rosin modified resin etc. 

Among these and from aspect of ease of introduction of the 
ease , or cross-linking functional group or self crosslinking 
functional group of introduction of acidic group , the acrylic 
resin is desirable in vinyl resin , . 

[0025] 

You can list for example (meth ) acrylic acid ester polymer , 
(meth ) acrylic acid ester -styrene copolymer , styrene - 
(anhydride ) maleic acid copolymer , fluorine containing 
acrylic copolymer etc as vinyl resin which is used in 
manufacturing method of this invention . 



In addition, you can list for example saturated polyester resin , 
unsaturated polyester resin , alkyd resin etc as polyester resin . 

These resin contain acidic group in order to grant suitable 
water solubility , and, in order to cause precipitation with 
crosslinking of resin , it isnecessary to possess cross-linking 
functional group or self crosslinking functional group . 

[0026] 

As for acidic group , in basis which is neutralized by base 
compound , youcan list for example carboxyl group , sulfonic 
acid group , phosphoric acid group etc, but among these, 
carboxyl group especially isdesirable. 

[0027] 
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As for cross-linking functional group , reacting with 
crosslinking agent , with functional group which canform 
crosslink bond , as for self crosslinking functional group , 
functional group which can form crosslink bond in 
crosslinking agent none (Below, "self crosslinking functional 
group (1) " with you abbreviate. ), and it is combination 
(Below, "self crosslinking functional group (2) " with you 
abbreviate. ) of functional group of 2 kinds or more which can 
form crosslink bond in crosslinking agent none . 

[0028] 

As cross-linking functional group , you can list for example 
carboxyl group , hydroxy group , tertiary amino group , 
block-forming isocyanate group , epoxy group ,1,3- 
dioxolane -2- on -4- yl group etc. 

Among these, carboxyl group , hydroxy group , epoxy group 
reactivity is high, is desirable from factthat it is easy to 
introduce to resin . 

[0029] 

Next, example of representative ones of combination with 
cross-linking functional group and the crosslinking agent is 
put out below. 

When 1 cross-linking functional group is carboxyl group , 1 
and 3 -dioxolane -2- on -4- yl group you can list compound 
etcwhich 2 or more possesses (It names also cyclic carbonate 
group . ) in compound , 1 molecule which 2 or more possesses 
epoxy group in amino resin , 1 molecule as crosslinking 
agent . 

[0030] 

When 2 cross-linking functional group are hydroxy group , 
you can list amino resin , polyisocyanate compound , blocked 
polyisocyanate compound etc as crosslinking agent . 

[0031] 

When 3 cross-linking functional group are tertiary amino 
group , compound etc which 2 or more it possesses 1 and 3 
-dioxolane -2- on -4- yl group can list in compound , 1 
molecule which 2 or more possesses epoxy group in 1 
molecule as crosslinking agent . 

[0032] 

When 4 cross-linking functional group are block-forming 
isocyanate group , you can list compound etc which 2 or more 
possesses hydroxy group in 1 molecule as crosslinking agent . 
[0033] 

When 5 cross-linking functional group epoxy group or 1 and 
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3 -dioxolane -2- on -4- yl group is, you can list compound , 
polyamine compound , poly mercapto compound etc which 2 
or more possesses carboxyl group in 1 molecule as 
crosslinking agent . 

[0034] 

self crosslinking functional group (1) as, you can list for 
example radically polymerizable unsaturated group , 
hydrolyzable alkoxy silane basis etc. 

Having with objective which reinforces self cross-linking 
behavior , it is possible alsoeach part to jointly use compound 
which 2 or more possesses radically polymerizable 
unsaturated group and compound which 2 or more possesses 
hydrolyzable alkoxy silane basis. 

[0035] 

As hydrolyzability alkoxy run basis, you can list 
methacryloxy propyl trimethoxysilane , vinyl triethoxysilane , 
vinyl trimethoxysilane , vinyl tris (;be -methoxy ethoxy ) 
silane etc. 



[0036] 

In addition, as for self crosslinking functional group (2), being 
something which functional group of 2 kinds or more which 
can react in 1 molecule combining is done, for example 
1 carboxyl group and epoxy group , 2carboxyl group and 1 
and 3 -dioxolane -2- on -4- yl group , 3hydroxy group and 
block-forming isocyanate group , 4hydroxy group and N- 
alkoxymethyl amide group , 5hydroxy group and 
hydrolyzable alkoxy silane basis,you can list 6 amino group 
and epoxy group or other combination as combination of this 
functional group . 

Among these, 1 carboxyl group and combination of epoxy 
group , especially aredesirable from fact that it is easy to 
introduce to reactivity and resin . 

[0037] 

Next, you express concerning exemplary method which 
introduces cross-linking functional group and self 
crosslinking functional group into resin . 

[0038] 

It can produce vinyl resin where acidic group and 
cross-linking functional group are carboxyl group ,easily with 
method which copolymerizes polymerizable monomer 
composition which contains the vinyl monomer which 
possesses for example carboxyl group . 

for example acrylic acid , methacrylic acid , crotonic acid , 
fumaric acid , itaconic acid , (anhydride ) maleic 
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acid ;mcmobutyI maleate or other maleic acid monoalkyl ; you 
can list itaconic acid monoalkyl like itaconic acid mono butyl 
etc as the vinyl monomer which possesses carboxyl group . 



[0039] 

As polymerizable monomer other than vinyl monomer which 
possesses carboxyl group which isincluded in polymerizable 
monomer composition , for example styrene , vinyl 
toluene , ;al aromatic vinyl monomer type ; -methyl styrene 
way 

(meth ) acrylic acid ester like methyl (meth ) acrylate , ethyl 
(meth ) acrylate , n- butyl (meth ) acrylate , isobutyl (meth ) 
acrylate , t- butyl (meth ) acrylate , isoamyl (meth ) acrylate , 
2- ethylhexyl (meth ) acrylate , isodecyl (meth ) acrylate , 
lauryl (meth ) acrylate , stearyl (meth ) acrylate , cyclohexyl 
(meth ) acrylate , butoxy methyl (meth ) acrylate , ethoxy 
diethylene glycol (meth ) acrylate , benzyl (meth ) acrylate , 
cetyl (meth ) acrylate , tetrahydrofurfuryl (meth ) acrylate , 
isobornyl (meth ) acrylate ; polymerizable nitrile like vinyl 
esters ; (meth ) acrylonitrile like vinyl acetate , vinyl 
benzoate , vinyl versatate , vinyl propionate ; tertiary amino 
group-containing monomer like vinyl monomer type ;diethyl 
aminoethyl (meth ) acrylate , dimethylamino ethyl (meth ) 
acrylate , N- vinyl imidazole , N- vinyl carbazole which 
possesses fluorine atom like vinyl fluoride , vinylidene 
fluoride , tetrafluoroethylene , hexafluoropropylene or 
chlorotrifluoroethylene ; 2 - (2 '-hydroxy -5-methacryloyl 
oxyethyl phenyl ) - N- alkoxymethyl (meth ) acrylamide or 
other functional group containing monomer like monomer 
type ;N- vinyl pyrrolidone , glycidyl (meth ) acrylate ,1,3- 
dioxolane -2- on -4- yl methyl (meth ) acrylate ,1,3- 
dioxolane -2- on -4- yl methyl vinyl ether , diacetone 
acrylamide , N- methylol acrylamide , N- butoxy methyl 
(meth ) acrylamide which possesses ultraviolet 
light-absorbing or the oxidation resistance like 2 
H-benzotriazole , 2- hydro C. 4- (2 -methacryloyl oxy 
ethoxy ) benzophenone , 1,2,2,6, 6-pentamethyl -4- 
bipyridyl methacrylate ; 2 -phospho oxyethyl phosphoric acid 
group-containing monomer like (meth ) acrylate , 4- phospho 
oxy butyl (meth ) acrylate ; You can list macromonomer 1 
possess polymerizable unsaturated group in molecule end etc 
which. 
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[0040] 

Van ous polymerization method of public knowledge such as 
suspension polymerization , emulsion polymerization , bulk 
polymerization , solution polymerization can utilize 
polymerization method of theabove-mentioned polymerizable 
monomer composition „ but because solution polymerization 
is simple, it isdesirable. 

As polymerization initiator , you can use peroxide and azo 
type compound of public knowledge . 

[0041] 

In addition, in vinyl resin which possesses for example 
hydroxy group , it can produce vinyl resin which possesses 
carboxyl group , even with method which the addition 
reaction does maleic anhydride , phthalic anhydride , 
tetrahydrophthalic anhydride , hexahydrophthalic anhydride , 
trimellitic acid anhydride or other anhydride acid . 

[0042] 

When producing vinyl resin which possesses carboxyl group 
which for example description above is done, it can produce 
vinyl resin which possesses hydroxy group and carboxyl 
group , easily by jointly using vinyl monomer whichpossesses 
hydroxy group . 

for example 2- hydroxyethyl (meth ) acrylate , 2- 
hydroxypropyl (meth ) acrylate , 4- hydroxybutyl (meth ) 
acrylate , "Placed FM-2 " and you can list (meth ) acrylic 
monomer type , polyethylene glycol mono (meth ) acrylate 
monomer type , polypropylene glycol mono (meth ) acrylate 
monomer type , hydroxyethyl vinyl ether , hydroxybutyl vinyl 
ether etc which adds lactone compound which is represented 
in the'Tlaccel FA-2 " (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ) make) as vinyl monomer which possesses 
hydroxy group . 



[0043] 

When producing vinyl resin which possesses carboxyl group 
which for example description above is done, it can produce 
vinyl resin which possesses tertiary amino group and carboxyl 
group , easily by jointly using vinyl monomer whichpossesses 
tertiary amino group . 
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You can list for example diethyl aminoethyl (meth ) acrylate , 
dimethylamino ethyl (meth ) acrylate etc as polymerizable 
monomer whichpossesses tertiary amino group . 

[0044] 

When producing vinyl resin which possesses carboxyl group 
which for example description above is done, it can produce 
vinyl resin which possesses block-forming isocyanate group 
and carboxyl group , easily by jointly using polymerizable 
monomer whichpossesses blocked isocyanate group . 

[0045] 

It can acquire polymerizable monomer which possesses 
blocked isocyanate group , easily by factthat blocking agent 
of public knowledge addition reaction is done in 
polymerizable monomer whichpossesses for example 2- 
methacryloyl oxyethyl isocyanate or other isocyanate group . 

Or, in vinyl resin which possesses hydroxy group and 
carboxyl group which thedescription above are done, it can 
produce easily even by factthat compound which possesses 
isocyanate group and blocked isocyanate group is done the 
addition reaction . 

[0046] 

compound which possesses isocyanate group and blocked 
isocyanate group with mole ratio approximately 1 : at ratio of 
1 can acquire blocking agent of for example di isocyanate 
compound and public knowledge easily by fact that addition 
reaction it does. 

[0047] 

When producing vinyl resin which possesses carboxyl group 
which for example description above is done, it can produce 
vinyl resin which possesses epoxy group and carboxyl group , 
easily by jointly using polymerizable monomer 
whichpossesses epoxy group . 

You can list (meth ) acrylate monomer etc which possesses 
for example glycidyl (meth ) acrylate , ali cyclic epoxy group 
as polymerizable monomer which possesses epoxy group . 

[0048] 

1 and 3 -dioxolane -2- on -4- yl group and when producing 
vinyl resin which possesses carboxyl group which for 
example description above is done, it can produce vinyl resin 
which possesses carboxyl group , easily by jointly using 
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polymerizable monomer which itpossesses 1 and 3 -dioxolane 
-2- on -4- yl group . 

You can list for example 1,3- dioxolane -2- on -4- yl methyl 
(meth ) acrylate ,1,3- dioxolane -2- on -4- yl methyl vinyl 
ether etc as polymerizable monomer which it possesses land 
3 -dioxolane -2- on -4- yl group . 

[0049] 

As for vinyl resin which possesses radically polymerizable 
unsaturated group self crosslinking agent functional group (1) 
as, possesses carboxyl group furthermore as acidic group , in 
vinyl resin which possesses the for example 1 epoxy group 
and carboxyl group , method addition reaction of doing 
radically polymerizable unsaturated group containing 
monomer whichpossesses amino group of primary or 
secondary . In 2 hydroxy group and vinyl resin which 
possesses carboxyl group , method the addition reaction of 
doing radically polymerizable unsaturated group containing 
monomer type , which it possesses 2 -methacryloyl oxyethyl 
isocyanate or other isocyanate group or anhydride acid which 
possesses maleic anhydride or other radically polymerizable 
unsaturated group . In vinyl resin which possesses 3 carboxyl 
group , method addition reaction of doing radically 
polymerizable unsaturated group containing monomer which 
possesses epoxy group . Such as with it can produce easily. 

[0050] 

In addition, it possesses hydrolyzable alkoxy silane basis self 
crosslinking functional group (1) as, when producing vinyl 
resin which possesses carboxyl group which for example 
description aboveis done, it can produce vinyl resin which 
possesses carboxyl group furthermore as acidic group , easily 
by etc jointly using polymerizable monomer whichpossesses 
methacryloxy propyl trimethoxysilane , vinyl triethoxysilane , 
vinyl trimethoxysilane , vinyl tris (;be -methoxy ethoxy ) 
silane or other hydrolyzable alkoxy silane basis. 



[0051] 

self crosslinking functional group (2) with vinyl resin which 
possesses carboxyl group , when producing vinyl resin which 
possesses carboxyl group which for example description 
aboveis done, jointly uses polymerizable monomer which 
possesses 1 epoxy group , polymerizable monomer which 
jointly uses polymerizable monomer which it possesses, 2 1 
and 3 -dioxolane -2- on -4- yl group possesses 3 hydroxy 
group and polymerizable monomer which possesses 
block- forming isocyanate group are jointlyused, It can 
produce easily by fact that polymerizable monomer which 
possesses 4 hydroxy group and polymerizable monomer 
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which possesses N- alkoxymethyl amide group are jointly 
used. 

[0052] 

polyester resin where acidic group and cross-linking 
functional group are carboxyl group , in order for carboxyl 
group to remain, can produce for example carboxyl 
group-containing compound and hydroxy group-containing 
compound , by doing the dehydrating condensation reaction 
with melt method , solvent method or other known method . 

[0053] 

As for polyester resin , compound and selecting compound 
which possesses hydroxy group like diol , polyol 
appropriately, dehydration condensation doing, those 
etcwhich are acquired you can list, furthermore, oils which 
possess carboxyl group like monobasic acid , polybasic acid 
or those which use fatty acids become the alkyd resin . 
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[0054] 

carboxyl group which polyester resin which is used with 
manufacturing method of this invention has mainly, is 
unreacted carboxyl group which derives in polybasic acid 
above dibasic acid which configuration does polyester resin . 

[0055] 

As polybasic acid , you can list for example adipic acid , 
(anhydride ) succinic acid , sebacic acid , dimer acid , 
(anhydride ) maleic acid , (anhydride ) phthalic acid , 
isophthalic acid , terephthalic acid , tetrahydro (anhydride ) 
phthalic acid , hexahydro (anhydride ) phthalic acid , 
hexahydroterephthalic acid , 2, 6-naphthalenedicarboxylic 
acid , (anhydride ) trimellitic acid , (anhydride ) pyromellitic 
acid etc. 

[0056] 

lower alkyl ester of acid like for example dimethyl 
terephthalate as compound which possesses the useable 
carboxyl group other than polybasic acid ,; you can list 
monobasic acid ;aliphatic acid and macromonomer which 
possess carboxyl group of 1 or 2 in oils ;molecule end ; 5 
-sodium sulfo isophthalic acid and its dimethyl esters etc like 
benzoic acid , p- tertiary butyl benzoic acid , rosin , 
hydrogen ated rosin . 

[0057] 

You can list macromonomer 2 possess hydroxy group in 
polyols ; "Cardura E -10 " (glycidyl ester of synthetic fatty 
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acid of Shell Chemical industry KK make) or other 
monoglycidyl compounds , molecule single end like 
diols ;glycerine , trimethylolpropane , trimethylol ethane , 
di glycerin , pentaerythritol , tris hydroxyethyl isocyanurate 
like alkylene oxide adduct , polyethylene glycol , 
polypropylene glycol , polytetramethylene glycol of alkylene 
oxide adduct , hydrogenated bisphenol A, hydrogenated 
bisphenol A of for example ethyleneglycol , neopentyl 
glycol , propylene glycol , diethylene glycol , di propylene 
glycol s 2- methyl -1,3- propanediol , 2, 2- diethyl -1,3- 
propanediol ,1,4- butanediol ,1,3- propanediol , 1 , 
6-hexanedioI ,1,4- cyclohexane dimethanol , 1, 
5-pentanedioI , bisphenol A as compound which possesses 
hydroxy group , etc which. 



[0058] 

In addition, when synthesizing polyester resin , also castor 
oil , 1 2-hydroxystearic acid or other hydroxy 
group-containing aliphatic acid oils ;dimethylol propanoic 
acid , p- hydroxybenzoic acid , ;ep-caprolactone way or can 
use carboxyl group and compound etc which possesses 
hydroxy group . 

[0059] 

Furthermore, it is possible also to replace portion of dibasic 
acid to diisocyanate compound . 

[0060] 

In addition, in polyester resin which possesses hydroxy 
group , it can produce polyester resin which possesses 
carboxyl group , even with method which the addition 
reaction does maleic anhydride , phthalic anhydride , 
tetrahydrophthalic anhydride , hexahydrophthalic anhydride , 
trimellitic acid anhydride or other anhydride acid . 



[0061] 

Following to known method in dehydrating condensation 
reaction of for example polyester resin , in order for the 
hydroxy group and carboxyl group to remain, it can produce 
polyester resin whichpossesses hydroxy group and carboxyl 
group , easily by fact that it reacts. 



[0062] 



[0062] 
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polyester resin which possesses tertiary amino group and 
carboxyl group , when producing the polyester resin , can 
produce compound which possesses for example 
triethanolamine , N- methyl diethanolamine , N, N- dimethyl 
ethanolamine or other tertiary amino group and hydroxy 
group ,easily by fact that you use as alcohol component . 



[0063] 

self crosslinking functional group (1) as as for polyester resin 
which possesses carboxyl group with the radically 
polymerizable unsaturated group , as acidic group , in 
polyester resin which possesses for example 1 hydroxy group 
and the carboxyl group , method addition reaction of doing 
radically polymerizable unsaturated group containing 
monomer type , which it possesses 2-methacryloyl oxyethyl 
isocyanate or other isocyanate group or anhydride acid which 
possesses maleic anhydride or other radically polymerizable 
unsaturated group . In polyester resin which possesses 2 
carboxyl group , method addition reaction of doing 
polymerizable monomer which possess epoxy group . Using 
maleic anhydride or other radically polymerizable unsaturated 
group containing monomer as 3 acid component , method of 
synthesizing polyester resin . Such as with it can produce 
easily. 

[0064] 

polyurethane resin which possesses carboxyl group which is 
used with manufacturing method of this invention , by fact 
that it reacts, can produce polyol component and the 
polyisocyanate component which contain compound which 
possesses carboxyl group and hydroxy group like dimethylol 
propanoic acid as component which introduces for example 
carboxyl group easily. 



[0065] 

As polyol component , other than diol component which was 
put out in manufacturing method of polyester resin , it can 
also use polyol compound of according to need , tri functional 
or greater . 

[0066] 

As polyisocyanate component , other than diisocyanate 
compound like for example 2, 4- toluene diisocyanate , 2, 
6-toluene diisocyanate , 4, 4&apos; -diphenylmethane 
diisocyanate , hexamethylene diisocyanate , phenylene 
diisocyanate , 1 , 5-naphthalene diisocyanate , meta xylylene 
diisocyanate , isophorone diisocyanate , hydrogenated 
tolylene diisocyanate , hydrogenated 4, 4&apos; 
-diphenylmethane diisocyanate , hydrogenated meta xylylene 
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diisocyanate , crude 4, 4&apos; -diphenylmethane 
diisocyanate , you can use also polyisocyanate compound like 
polymethylene polyphenyl isocyanate . 



[0067] 

Production of polyurethane resin conventional method you 
should have followed. 

In inert organic solvent solution which does not react with for 
example isocyanate group , room temperature or it isdesirable 
to do addition reaction with temperature of 40- 100 deg C 
extent. 

That time, it is good using catalyst of dibutyl tin dilaurate or 
other public knowledge . 

[0068] 

When producing polyurethane resin , you can use also chain 
extender of N- alkyl dialkanol amine ;dihydrazide compound 
or other public knowledge like diamine , polyamine , N- 
methyl diethanolamine for reaction system . 

[0069] 

When producing for example polyurethane resin it can 
produce polyurethane resin which possesses the hydroxy 
group and carboxyl group , easily by reacting at ratio where 
hydroxy group becomes many in comparison with isocyanate 
group . 

Or, in polyisocyanate resin which possesses carboxyl group 
and end isocyanate group , it canproduce easily even by fact 
that compound which 2 or more possesses hydroxy group in 1 
molecule is done addition reaction . 

[0070] 

It can produce polyurethane resin which possesses tertiary 
amino group and carboxyl group ,easily by using N- methyl 
diethanolamine or other N- alkyl dialkanol amine as portion 
of for example polyol component . 



[0071] 

In polyisocyanate resin which possesses for example carboxyl 
group and end isocyanate group , it can produce polyurethane 
resin which possesses block- forming isocyanate group and 
carboxyl group , easily by factthat blocking agent of public 
knowledge is done addition reaction . 
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[0072] 

In polyisocyanate resin which possesses for example carboxyl 
group and end isocyanate group , it can produce polyurethane 
resin which possesses epoxy group and carboxyl group , 
easily by factthat compound which possesses hydroxy group 
and epoxy group is done the addition reaction . 

[0073] 

You can list diglycidyl ether etc of for example glycidol , 
glycerine diglycidyl ether , tri methyl olpropane diglycidyl 
ether , bisphenol A as compound which possesses hydroxy 
group and epoxy group . 

[0074] 

self crosslinking functional group (1) as as for polyurethane 
resin which possesses carboxyl group with the radically 
polymerizable unsaturated group , as acidic group , in 
polyisocyanate resin which possesses for example end 
isocyanate group , the polymerizable monomer , and it can 
produce easily with glycerol mono (meth ) acrylate , 
trimethylolpropane di (meth ) acrylate 9 pentaerythritol 
triacrylate or other hydroxy group and addition reaction does 
compound which possesses radically polymerizable 
unsaturated group method etc whichpossess kind of hydroxy 
group which is mentioned earlier. 

[0075] 

self crosslinking functional group (1) as in polyisocyanate 
resin which possesses for example end isocyanate group , it 
can produce polyurethane resin which possesses carboxyl 
group with hydrolyzable alkoxy si lane basis, as acidic 
group ,easily the;ga -mercapto propyl trimethoxysilane , 
the;ga -mercapto propyl methyl dimethoxy si lane , the;ga 
-aminopropyl trimethoxysilane , with method etc which 
addition reaction does si lane coupling agent which possesses 
active hydrogen which canreact with isocyanate group the;ga 
-aminopropyl tri ethoxysi lane way. 



[0076] 

hydrophobic resin which possesses acidic group and 
cross-linking functional group or self crosslinking functional 
group (al ), asfor quantity of acidic group in (a2 ), quantity 
where acid number becomes range of 30 - 300 KOH mg/g is 
desirable, quantity whichbecomes range of 50 - 250 KOH 
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mg/g is more desirable. 

When acid number exceeds 300 KOH mg/g , because 
hydrophilicity becomes too high,assuming, that crosslinking it 
did, as for resin there to be a tendency which dissolving in 
water it does vis-a-vis water, in addition, when the acid 
number it is low in comparison with 30 KOH mg/g , because 
dissolving in water to dothere is a tendency which it becomes 
difficult, it requires caution attime of use. 

[0077] 

When hydrophobic resin which is used with this invention 
(al ), (a2 ), it is a vinyl resin or a polyurethane resin , those 
where number-average molecular weight is a range 3,000 - 
20,000 aredesirable. 

When number-average molecular weight when it is low when, 
using for coating agent in comparison with 3,000, there to be a 
tendency where item being painted becomes brittle, 
inaddition, number-average molecular weight , is high in 
comparison with 20,000, because toobtain microscopic 
pigment dispersion there is a tendency which becomes 
difficult, caution isrequired at time of use. 

[0078] 

When hydrophobic resin which is used with this invention 
(al ), (a2 ), it is a polyester resin ,because as for molecular 
weight , fact that polyester resin is branched type is 
themajority, because number-average molecular" weight to be 
small also as for weight average molecular weight is 
largeunlike vinyl resin or other case of linear state , it 
possesses satisfactory strength as the coating . 

Therefore, as for number-average molecular weight of 
polyester resin , those which is range ofl ,000 - 20,000 are 
desirable, as for weight average molecular weight , those 
which is range5,000 - 100,000 are desirable. 

[0079] 

pigment (B ) which is used with this invention can use also 
inorganic pigment and extender , but carbon black and 
organic pigment especially are desirable. 

[0080] 

Making representative ones of organic pigment , you can list 
for example quinacridone type pigment , quinacridone 
quinone type pigment , dioxazine type pigment , 
phthalocyanine type pigment , anthrapyrimidine type 
pigment , anthanthrone type pigment , indanthrone type 
pigment , flavanthrone type pigment , perylene type pigment , 
diketopyrrolopyrrole type pigment , perinone pigment , 
quinophthalone type pigment , anthraquinone type pigment , 
thioindigo type pigment , benzimidazolone type pigment , 
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isoindoline pigment , isoindolinone type pigment , 
azomethine type pigment or the azo dye etc. 

[0081] 

In addition, you can list neutral , acidity , basic carbon etc as 
carbon black . 

[0082] 

pigment (B ) which is used with this invention and in may be 
somethingwhich solidifying is done and, or, you can use also 
pigment of the state which is dispersed to water such as 
aqueous slurry and press cake . powder 

[0083] 

You can list organic amine etc like inorganic base , ammonia , 
triethylamine , tributyl amine , monoethanol amine , dimethyl 
ethanol amine , diisopropanolamine , triethanol amine , 
morpholine like for example sodium hydroxide , potassium 
hydroxide as base which is used with this invention . 



Furthermore, it is a triethylamine , tributyl amine , 
dimethylamino ethanol , triethanolamine or other tertiary 
amine as desirable base . 

[0084] 

Next, one example of production step in this invention is 
expressed sequential . 

[0085] 

First, hydrophobic resin (al ), (a2 ), with step before 
crosslinking melts in aqueous medium , but after crosslinking 
it precipitates in aqueous medium , amount of base which 
groans is grasped. 

Concretely, changing quantity of base , in system 
whichconsists of water soluble organic solvent system or 
hydrophobic resin which consists of water soluble organic 
solvent aqueous dispersion (I ), system and for example 
hydrophobic resin which exclude pigment (B ) from the(II ) 
(al ) with crosslinking agent (C ) with base and water, 
furthermore inaccordance with necessary (a2 ) with base and 
water and,furthermore in accordance with necessary, 
neutralization ratio of acidic group itprepares those which 
change, Respectively, crosslinking doing, you observe state of 
precipitationof crosslinked product with crosslinking , with 
step before crosslinking melt in aqueous medium , but after 
crosslinking it precipitates in aqueous medium , amount of 
base which groans is grasped. 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999152424A 



1999-6-8 



I0086] 

v ^^^nTTK^^b* +1 fc**tt»i»(A 

1 ). (A2)<D*»SK + C , M*kB)« £ tt* 0 

ttr * *f is ^ z: t # s #«csy # * u » * 

[0087] 

(B)C»**«Jg<D»ftttJrfi<**0T# 
[0088] 

I*H»0>1M4*, **ttaiB(AI)XH:(A2)<D 
[0089] 

ttfcW#\ **14*1B(A1), (A2)C*f-r^>^ 



[0090] 

±EJ6t»CM»(B)0»«**|J»T» H »T 
[0091] 



maximum amount of base which usually, crosslinked product 
precipitated is adopted. 

[0086] 

Next, in case of conventional , being neutralized by quantity 
of the base of above-mentioned condition , water soluble resin 
which dissolving in water is done(Al ), it disperses pigment 
(B ) in aqueous solution of (A2 ). 

In case of this , crosslinking agent (C ) adds before dispersing 
pigment orafter dispersing. 

As for time , front of dispersing is more desirable from 
factthat establishment where crosslinking agent (C ) exists in 
surface of the pigment (B ) is high. 

[0087] 

Furthermore, when water soluble organic solvent of trace is 
added at time of pigment (B ) dispersion, bubbling to be little, 
because wettability of resin for pigment (B ) becomes good it 
is desirable. 

[0088] 

pigment (B ) is dispersed, first, pigment of powder or 
solid ,water soluble resin (Al ) or with aqueous solution of 
(A2 ), using dispersing machine of ball mill and sand grinder , 
colloid mill , dynomill or other bead mill or other public 
knowledge , it disperses to fine . 



[0089] 

As for water soluble organic solvent which is used at 
description above, there is notespecially limitation. Those to 
which water soluble resin (Al ), solubility for (A2 ) is good, 
in regardto synthesis of said water soluble resin is not 
problem . Those where vapor pressure is easy to do solvent 
removal more highly than thewater are desirable. 

As that kind of water soluble organic solvent , you can list for 
example acetone , methylethyl ketone , methyl alcohol , ethyl 
alcohol , n- propyl alcohol , isopropyl alcohol , ethylacetate , 
tetrahydrofuran etc. 

[0090] 

Having with objective which assists dispersion of pigment 
(B )other than description above, pigment dispersing agent 
and humectant also to jointlyuse in range which does not 
decrease it is possible performance of application . 

[0091] 

When dispersing pigment (B ), or, after dispersing, it is 
possiblealso to add curing catalyst , rust inhibitor , fragrance , 
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drug etc of substance , for example dye , antioxidant , 
ultraviolet absorber , coating agent binder other than pigment 
(B). 

[0092] 

water soluble resin (A I ), (A2 ) with pigment (B ) with as for 
ratio, range of 5 - 300 parts by weight is desirable with solid 
component of said water soluble resin pigment (B ) 
vis-a-vis 1 00 parts by weight , range of 1 0 - 200 parts by 
weight especially is desirable. 

When ratio of resin solid component when it is little in 
comparison with 5 parts by weight ,to disperse pigment to 
satisfactory fine there to be a tendency which 
becomesdifficult, in addition, when it is many in comparison 
with 300 parts by weight ,ratio of pigment in dispersion to 
decrease, using for water based paint and ink , recording 
liquid etc, because there is a tendency where on compounding 
design Yutaka is gone excessively, Caution is required at time 
of use. 

[0093] 

In addition, as for water soluble organic solvent , 200 parts by 
weight or less are desirable vis-a-vis the pigment 1 OOparts by 
weight , range of 5 - 1 00 parts by weight is more desirable. 

[0094] 

Melts said water soluble resin to in aqueous medium which 
water soluble resin in this invention (Al ), the crosslinking of 
(A2 ) consists of water and furthermore in accordance with 
necessary, water soluble organic solvent etc, and disperses 
pigment (B ), aqueous dispersion (1 ), (II ) with after doing, 
under ambient pressure or under pressurizing does with 
heating and irradiating etc irradiation . 

In case of this , crosslinking it is good doing under existing of 
the catalyst and polymerization initiator . 

aqueous dispersion when crosslinking is done (I ), when 
nonvolatile fraction concentration in aqueous dispersion 
ishigh, distance between pigment which is dispersed with 
crosslinking shortly pigment because there are times when it 
coheres, itmanufactures nonvolatile fraction concentration in 
(II ), by beforehand adding water etc,makes range of 20 
weight % or less but it is desirable, Range of 2 - 10 weight % 
is more desirable. 

[0095] 

With carboxyl group and epoxy group with self crosslinking , 
hydroxy group and N- alkoxymethyl amide group in self 
crosslinking , hydrolyzable alkoxy si lane basis as for self 
crosslinking , under for example ambient pressure or under 
pressurizing you can list crosslinking with heating with 50 - 
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150 deg C. 

At time of this , it can recommend also fact that the catalyst is 
used. 

[0096] 

With radically polymerizable unsaturated group in case of self 
crosslinking , adding potassium persulfate , ammonium 
persulfate or other water soluble polymerization initiator , 
furthermore,crosslinking it is possible with temperature of 50 
- 90 deg C extent withpolymerization as redox system . 

[0097] 

On one hand, using crosslinking agent (C ), as for 
crosslinking , crosslinking isdesirable with heating with 50 - 
100 deg C under ambient pressure , but fromwhen, under 
pressurizing crosslinking it is possible also at 100 - 1 50 deg C 
extent to do. 

It can recommend also fact that catalyst is used this occasion. 
[0098] 

As this crosslinking agent , you can list compound etc where 
things such as the water solubility or water dispersibility is 
desirable, 2 or more possesses epoxy group in the for example 
amino resin , intramolecular . 

[0099] 

As amino resin , with representative ones, with formaldehyde 
methylolation after doing,those which etherifi cation are done 
you can list melamine resin , urea resin , benzoguanamine 
resin etc with the methanol and butanol . 



[0100] 

Various polyglycidyl ether which are named epoxy resin as 
compound which 2 or more possesses epoxy group , you can 
list poly glycidyl esters , and vinyl resin etc 
whichcopolymerizes polymerizable monomer which 
possesses glycidyl methacrylate or other epoxy group . 

[0101] 

water soluble resin (Al ), (A2 ) with crosslinking agent (C ) 
with as for proportion , having with solid component weight 
ratio , in general, 30: 70 - 95: range of 5 is desirable, 40: 60 
-90: range of 10 especially is desirable. 

[0102] 

Furthermore, aqueous pigment dispersion which is acquired at 
description above the organic solvent recovers with 
distillation with application , in order to raise the nonvolatile 
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[01071 



fraction concentration , concentrating is not concerned. 
[0103] 

In addition, as for aqueous pigment dispersion which is 
acquired, volume average particle diameter of the pigment 
those of 500 nm or less is desirable, range of 10 - 500 nm is 
moredesirable. 

When volume average particle diameter it is large in 
comparison with 500 nm , there is a tendency which gloss of 
item being painted and those where color development , dye 
uptake is goodstop being acquired, there are times when 
plugging with nozzle occurs regarding writing tool or other 
recording liquid . 

In addition, to make small, in comparison with 1 0 nm , it is 
notactual being difficult in unusual . 

[0104] 

You can list dispersion etc for color filter which, is used for 
personal computer etc of aqueous recording liquid , liquid 
crystal television , laptop type for ink jet printer of ink , 
bubble jet system , thermal jet system , piezo system or other 
on demand type for printing agent , gravure ink , flexo ink or 
other aqueous ink , water-based ballpoint pen , fountain pen , 
aqueous sign pen , aqueous marker or other writing tool 
which stain does for example automobile , painted steel plate , 
building material , can or other water based paint , fiber as 
aqueous coloration liquid whichuses aqueous "pigment 
dispersion which is acquired with manufacturing method of 
this invention , but itis not something which is limited in these 
application . 

[0105] 

Above-mentioned aqueous coloration liquid is manufactured 
that curing agent , various auxiliary agent , organic solvent , 
water and basic substance , various pigment etc of aqueous 
pigment dispersion , paint film-forming resin , whichis 
acquired with manufacturing method of this invention 
convention selecting mixingaccording to application . 

[0106] 

As for content in aqueous coloration liquid of aqueous 
pigment dispersion which isacquired with manufacturing 
method of this invention , 50 weight % or less are desirable 
with the pigment conversion , range of 0.1 - 40 weight % 
especially is desirable. 

When ratio of pigment exceeds 50 weight %, there is a 
tendency which itbecomes impossible viscosity in aqueous 
coloration liquid to becomehigh, to color item being painted . 

[0107] 
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As for pigment in above-mentioned aqueous pigment 
dispersion which is mixed to the aqueous coloration liquid , 
those where average primary particle diameter are 500 nm or 
less aredesirable, those which is range of 200 nm ~5nm 
especially are desirable. 

[0108] 



As paint film-forming resin , for example glue, you can list 
gelatin , casein , albumin , gum arabic , fish glue or other 
natural protein and alginic acid , methylcellulose , 
carboxymethyl cellulose , polyethylene oxide , hydroxy ethyl 
cellulose , polyvinyl alcohol , polyacrylamide , aromatic 
amide , polyacrylic acid , poly vinyl ether , polyvinyl 
pyrrolidone , acrylic , polyester , alkyd , urethane , amide 
resin , melamine resin , ether resin , fluororesin , styrene 
acrylic resin , styrene maleic acid resin or other synthetic 
polymer , photosensitive resin , thermosetting resin , 
ultraviolet light curing resin , electron beam curing resin or 
other general ones,but it is not limited in especially these. 



In addition, these are selected and are used with application of 
the aqueous coloration liquid . 

[0109] 

As for ratio in aqueous coloration liquid of these paint 
film-forming resin , range of 0- 50 weight % is desirable. 

There is a application , for example recording liquid or other 
application which with application , does not operate as resin 
because resin which is used for aqueous pigment dispersion 
makes coating , doesnot need resin for coating conversion 
always does not do paint film-forming resin necessity in 
aqueous coloration liquid . 

[0110] 

As curing agent of paint film-forming resin , you can list poly 
vinyl compound , poly allyl compound , glycol and polyol and 
reaction product or other vinyl compound condensate or other 
phenolic resin , tetramethylene diisocyanate of for example 
melamine resin , benzoguanamine resin , urea resin or other 
amino resin , trimethylol phenol , (TDI ), diphenylmethane 
diisocyanate (MDI ), hexamethylene diisocyanate (HDI ), the 
naphthalene diisocyanate (NDI ), isophorone diisocyanate 
(IPDI ), xylylene diisocyanate (XDI ), as unsaturated group 
containing compound which is used for radical curing or UV 
hardening and electron beam curing with those modified 
isocyanate and glycidyl ester resin , alicyclic epoxy or other 
epoxy compound , polyetherpolyol , polybutadiene glycol , 
polycaprolactone polyol , tris hydroxyethyl isocyanate 



Page 29 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999152424A 



1999-6-8 



6*1 3>. 
[0111] 



M%tZ*if L T, 0-50 aS%<DffiH#"Jf ^ U < , 
0-40 Bfi%0©Htf4$C#3; U 

[0112] 

*«*»JfcLTB\ X^JITJIZ}- 
)l. n-7^ATAP-A, 

ji. n -y at: jit Jin-)i. -rvrptvuT 7 

>I;fS7tl<P77X v^-^+f >, I5 1 

>^'J3-A. 7*PKU>^UP-Jk 75=- 
2,6-^++r> hUtf-Jk ^:*v^UP-,>k 

-;k ^U7"pt:u>^'jp-;u, ^ytu 
>^ro^{ffiT;up-;u«;N-p<^ju-t:pu h 

If 6tl«> 0 



(THEIC ) or other alcohols , peroxide of blocked isocyanate 
or other polyisocyanate , aliphatic amine , aromatic amine , 
N- methyl piperazine , triethanolamine , morpholine , dialkyl 
aminoethanol , benzyl dimethyl amine or other amines , 
polycarboxylic acid , phthalic anhydride , maleic anhydride , 
hexahydrophthalic acid anhydride , pyromellitic acid 
anhydride , benzophenone tetracarboxylic acid anhydride , 
ethyleneglycol bis trimellitate or other acid anhydride , 
bisphenol A type epoxy resin , phenol type epoxy resin , 
glycidyl methacrylate copolymer , carboxylic acid etc of 
acrylic acid or methacrylic acid . 



[0111] 

curing agent is selected appropriately by application and 
suitability and isused, but there are also times when it is not 
used. 

As for portion used of curing agent , range of 0 - 50 weight % 
is desirablevis-a-vis paint film-forming resin lOOweight %, 
range of 0 - 40 weight % especially is desirable. 

[01 12] 

As organic solvent , you can list for example methyl alcohol , 
ethyl alcohol , n- butyl alcohol , isobutyl alcohol , t- butyl 
alcohol , n- propyl alcohol , isopropyl alcohol or other 
alcohols ;dimethyl formaldehyde , dimethylacetamide or other 
amides ;acetone , methylethyl ketone or other 
ketones ;tetrahydrofuran , dioxane , ethyleneglycol methyl 
ether , ethyleneglycol ethyl ether , diethylene glycol methyl 
ether , diethylene glycol ethyl ether , triethylene glycol 
monomethyl ether , triethylene glycol monoethyl ether or 
other ethers ;ethyleneglycol , propylene glycol , butylene 
glycol , triethylene glycol ,1,2, 6-hexanetriol , thiodiglycol , 
diethylene glycol , polyethylene glycol , polypropylene 
glycol , glycerine or other polyhydric alcohol ;N- methyl 
-pyrrolidone ,1,3- dimethyl -2- imidazolidinone etc. 
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[0114] 

«SCj6U*Tfie«*ti*|&»JtLTB, 
KihW» rftftftJ. BMrtf *k P H 111, «?g 

^U7*PAy-;k 2-15^-2-7.^-1, 3-7° 
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[0115] 

T' + ftT- if , ZftSlzm&ZftZ&WT- 



[0116] 

* £ ^ i a a » 8 * t" it t- « jfi t £ s 



polyhydric alcohol and ethers are desirable even in these 
water soluble organic solvent . 

[0113] 

As for content in aqueous coloration liquid of organic 
solvent , 50 weight % or less are desirable, range of 0 - 30 
weight % especially is desirable. 

Especially, performance of aqueous coloration liquid is 
inferior, ifyou do not grind , as for those which are not 
includedcompletely from environmental problem being 
desirable it is not necessary to say. 

[01 14] 

You can list dispersing and wetting agent , skinning 
preventing agent , ultraviolet absorber , antioxidant , 
antiseptic , fungicide , pH adjusting agent , viscosity adjusting 
agent , chelator , surfactant or other various aid and stabilizer , 
according to need as the auxiliary agent which is used, but it 
is not limited in these. 

As basic substance , you can list for example sodium 
hydroxide , potassium hydroxide or other inorganic 
compound ;ethanolamine , diethanolamine , triethanolamine , 
N- methyl ethanolamine , N- ethyl diethanolamine , 2- amino 
-2- methyl propanol , 2- ethyl -2- amino -1,3- propanediol , 
2- (aminoethyl ) ethanolamine , tris (hydroxymethyl ) 
aminomethane , ammonia , piperidine , morpholine or other 
organic amine compound , but it is notsomething which is 
limited in these. 



[0115] 

It is a fully with dispersing machine of simple public 
knowledge like disperser as dispersing machine which 
disperses aqueous pigment dispersion which in these aqueous 
coloration liquid isacquired with manufacturing method of 
this invention „ but it is not something whichis limited in 
these. 

[0116] 

Addition it just agitates mixes that effective agent , various 
auxiliary agent , organic solvent , water and various pigment 
pigment composition etc of above-mentioned aqueous 
pigment dispersion , paint film-forming resin , it canproduce 
as method which produces aqueous coloration liquid , 
butwhen resin of high viscosity and organic solvent is added, 
to agitate the aqueous pigment dispersion , among those, 
Above-mentioned resin and method which sequential adds 
theeffective agent , organic solvent , various auxiliary agent 
are more desirable. 
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[0117] 

In addition, adjusting to application , it can produce aqueous 
coloration liquid which contains aqueous pigment dispersion 
which is acquired with the manufacturing method of this 
invention . 

Furthermore, performance of coating which is superior in 
hydrophilicity or other performance and water resistance , 
antiweathering agent , transparency and clarity or other 
suitability which prevent plugging of nozzle with shelflife , 
solvent stability and writing tool or other pen point which are 
required to aqueous coloration liquid can be offered. 

[0118] 

[Working Example (s )] 

Below, listing synthesis example , Comparative Example , 
Working Example , furthermore you explain this invention in 
detail,but this invention is not something which is limited in 
range of these Working Example . 

Furthermore, if "part" or "%" is not especially 
notice in inexample below, [parts by weight ] and [weight % ] 
is displayed respectively. 

[0119] 

In addition, as for molecular weight in this invention , being 
something which wasmeasured due to GPC (gel permeation 
chromatography ), as for volume average particle diameter , it 
is something whichwas measured due to "UPA-150 " (laser 
Doppler type particle size analyzer of JGC equipment 
supplied ). 

[0120] 

(synthesis example 1 ) [Possesses carboxyl group and 
hydroxy group synthesis of vinyl resin which ] 

Inserting isopropyl alcohol 1, 000 section in four-neck flask 
of 3 liter which have the dropping apparatus , thermometer , 
nitrogen inlet tube , stirrer and reflux condenser , temperature 
rise after doing, n- butyl methacrylate 630 section and the n- 
butyl acrylate 50 section, 2 -hydroxyethyl methacrylate 150 
section, acrylic acid 170 section and tertiary butyl peroxy -2- 
ethyl hexanoate (NOF Corporation (DB 69-055-2575 ) make 
"Perbutyl [oo ] ") applying 2 hours , it dripped mixed solution 
which consists of 80 parts to 75 deg C, 15 hours reacted with 
same temperature . 



In order after reaction termination , for nonvolatile fraction to 
become 50% including the isopropyl alcohol , adjusting, acid 
number with resin solid component being 128 KOH mg /resin 
solid component 1 g, number-average molecular weight 
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acquired resin solution (1) of 6,900. 
[0121] 

(synthesis example 2 ) [Possesses carboxyl group and 
hydroxy group synthesis of vinyl resin which ] 

organic solvent in methylethyl ketone 1000 section, in 
addition mixed solution of monomer and polymerization 
initiator n- butyl methacrylate 405.2 part , n- butyl acrylate 
45.6 part , 2- hydroxyethyl methacrylate 1 50 section and 
styrene 200 section, other thanmodifying in mixed solution 
which consists of methacrylic acid 199.3 part and tertiary 
butyl peroxy -2- ethyl hexanoate 80 parts the acid number 
with resin solid component being 1 27 KOH mg /resin solid 
component lg with as similar to synthesis example 1, the 
number-average molecular weight acquired resin solution (2) 
of 9,000. 

[0122] 

(synthesis example 3 ) [Possesses carboxyl group and epoxy 
group synthesis of vinyl resin (For crosslinking agent ) 
which ] 

Inserting methylethyl ketone 1, 000 section in four-neck flask 
of 3 liter which have the dropping apparatus , thermometer , 
nitrogen inlet tube , stirrer and reflux condenser , temperature 
rise after doing, n- butyl methacrylate 83 section and the n- 
butyl acrylate 385 section, 2 -hydroxyethyl methacrylate 150 
4 hours applying section, glycidyl methacrylate 75 section, 
methacrylic acid 107 section, styrene 200 section and mixed 
solution whichconsists of tertiary butyl peroxy -2- ethyl 
hexanoate 80 parts to 75 deg C, it dripped, 6 -hour reaction 
did with the same temperature . 

In order after reaction termination , for nonvolatile fraction to 
become 50% including the methylethyl ketone , adjusting, 
acid number with resin solid component being 69 KOH mg 
/resin solid component lg, number-average molecular weight 
acquired resin solution (3) of 13,000. 

[0123] 

(synthesis example 4 ) [Possesses carboxyl group and epoxy 
group synthesis of vinyl resin which ] 

mixed solution of monomer and polymerization initiator n- 
butyl methacrylate 335 section and n- butyl acrylate 358 
section, 2 -hydroxyethyl methacrylate 1 50 other than 
modifying in section, glycidyl methacrylate 50 section, 
methacrylic acid 1 07 section and mixed solution which 
consists of tertiary butyl peroxy -2- ethyl hexanoate 80 parts 
acid number with resin solid component being 67 KOH mg 
/resin solid component 1 g with as similar to synthesis 
example 3, number-average molecular weight acquired resin 
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solution (4) of 10,400. 
[0124] 

(synthesis example 5 ) [Possesses carboxyl group and epoxy 
group synthesis of vinyl resin which ] 

mixed solution of monomer and polymerization initiator other 
than modifying in n- butyl methacrylate 335 section, n- butyl 
acrylate 3 1 2 part , 2- hydroxyethyl methacrylate 1 50 section, 
glycidyl methacrylate 50 section, methacrylic acid 153 section 
and mixed solution which consists of tertiary butyl peroxy -2- 
ethyl hexanoate 80 parts acid number with resin solid 
component being98 KOH mg /resin solid component lg with 
as similar to synthesis example 1 , number-average molecular 
weight acquired resin solution (5)of 9,900. 

[0125] 
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[0126] 



[Table 1 ] 
[0126] 
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«lB«*(l)fc*«*JtLT — MX-0 
[0127] 

»»*3S(l):Zl*9y^ MX-035 (D@JB#(7) 
Bfilfctf 8:2 

«IB»a(I)16SP(HJB»T8»)t, --ji=?v 
^MX-035 2 gflfc, TlBa2 tZ^LtgP»(7) 

offlfcUfc£ % *-h?u— 7*ctt»* % 1 

40 deg CT'4 *W3B»fi**«BT. 9l«tta) 

[0128] 
IS 2] 



<Working Example 1> 

When Nikalac MX-035 (methyl ether conversion melamine of 
water-soluble melamine ;Sanwa Chemical industry supplied ) 
is used resin solution (1) with as crosslinking agent 

[0127] 

Decision of 1 neutralization ratio (sodium hydroxide was used 
as base ) 

When weight ratio of solid component of resin solution 
(l):Nikalac MX-035 8: 2 is 

While resin solution (1)16 sections (With solid component 8 
part ) with, mixing 20% sodium hydroxide water solution of 
number of parts which is shown in Nikalac MX-0352 part and 
below-mentioned Table 2 , agitatingit added deionized water , 
after making 200 sections with entirety , itinserted in 
autoclave , 4 hours crosslinking reaction it did with 140 deg 
C, observed the precipitated state of crosslinked product . 

Result is shown in Table 2 . 

[0128] 

[Table 2 ] 
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[0129] 



As for neutralization ratio being optimum value in 
approximately 60% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 60%. 
[0129] 

Production of 2 aqueous pigment dispersion 

resin solution (1)16 sections (With solid component 8 part ), 
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[0133] 



[0134] 



1999-6-8 

Nikalac MX-0352 part , 20%sodium hydroxide water solution 
2.2 part and deionized water 59.8 part were mixed, the resin 
aqueous solution of neutralization ratio 60% was 
manufactured. 

"Fastgen *blue * (FastogenBIue ) TGR " (Dainippon Ink 
& Chemicals Inc. (DB 69-057-4512 ) make cyanine blue 
pigment ) Including 20 sections in this resin aqueous 
solution , pigment slurry was manufactured. 

[0130] 

volume average particle diameter of pigment dispersing this 
pigment slurry to 200 nm or less making use of dynomill 
KDL type, aqueous dispersion (pigment slurry dispersion ) 
was acquired. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time jdispersion 500g/hr below perimeter 
speed ;14m/s , dispersion temperature ;40deg C and inside 
vessel of dispersion . 

volume average particle diameter after dispersing was 148 
nm . 

[0131] 

After dispersing, in order for nonvolatile fraction 
concentration of aqueous dispersion to become 
7.5%,deionized water was added. 

dispersion was inserted in autoclave , crosslinking was done 
with condition of temperature 140deg C, pressure 4kg/cm 
<sup>2</sup>. 

[0132] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 8.5, volume average particle diameter 
146nm . 

[0133] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method of below-mentioned Comparative Example l,acid 
splitting/analysis, step, which filters and washesfurthermore 
be able to abbreviate step , redispersion , energy and the labor 
labor reduction it was possible. 

[0134] 

<Comparative Example 1> 
Working Example 1 
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to 

[0137] 



[0138] 

1 *«*#T**«f «*<D«ffi 



You adjusted pH 4 with after acquiring aqueous dispersion 
(pigment slurry dispersion ) in sameway, making use of 1 % 
hydrochloric acid solution and acid splitting/analysis did. 

Furthermore, it filtered, washed with deionized water and 
acquired the wet pigment . 

Adding 20% sodium hydroxide to this wet pigment , while 
redispersion doing with disperser ,you adjusted pH to 9 - 10, 
furthermore, nonvolatile fraction concentration adjusted 
1 5%with deionized water . 

After that, you inserted in autoclave , did crosslinking with 
condition of temperature 140deg C, pressure 4kg/cm 
<sup>2</sup>, acquired aqueous pigment dispersion . 

As for pH of aqueous pigment dispersion which it acquires 
9.2, as for volume average particle diameter they were 1 55 
nm . 

[0135] 

When producing this aqueous pigment dispersion , after 
crosslinking , acid splitting/analysis.step. which filters and 
washes furthermore acid splitting/analysis doing those which 
are dispersed in comparison with Working Example 1 , in 
order to cohere, because it needs step , redispersion itneeded 
labor and energy in unusual . 

[0136] 

<Comparative Example 2> 

Other than manufacturing resin neutralization ratio of resin 
aqueous solution in 40%, aqueous pigment dispersion 
wasproduced to similar to Working Example 1 . 

As for volume average particle diameter before crosslinking , 
dispersibility with Dyno Mill was badwith 1 90 nm , 
(residence time ;dispersion 250g/hr inside vessel of 
dispersion ). 

As for pH of aqueous pigment dispersion which it acquires 
7.6, as for volume average particle diameter with 520 nm , 
cohesion happened and time, use as aqueous pigment 
dispersion wasnot possible. 

[0137] 

<Working Example 2 > 

When resin solution (3) is used resin solution (2) with, as 
crosslinking agent 

[0138] 

Measurement of neutralization ratio which is 1 crosslinking 
condition 
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When resin solid component weight ratio of resin solution 
(2):resin solution (3) 7: 3 is, while (As for total acid number 
100, neutral salt basis, triethylamine ) resin solution (2)14 part 
(With solid component 7 part ) with, resin solution (3) mixing 
6 part and triethylamine of the number of parts which is 
shown in below-mentioned Table 3 agitating it added 
deionized water , after making 200 sections with entirety , it 
inserted in autoclave , 2 hours crosslinking reaction it did with 
120 deg C, observed precipitated state of the crosslinked 
product . 

Result is shown in Table 3 . 
[0139] 
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[«3] 



[Table 3 ] 



[01401 

6 fiS, K'JlWt75> 1.26 

** 58.74 70%<D«Bi7K 

^flffllMcSJS+CA— *>79* ^#960 



As for neutralization ratio being optimum value in 
approximately 70% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 70%. 
[0140] 

Production of 2 aqueous pigment dispersion 

resin solution (2) 14 part (With solid component 7 part ), resin 
solution (3) 6 part , triethylamine 1 .26 sections and deionized 
water 58.74 section were mixed, resin aqueous solution of 
neutralization ratio 70% was manufactured. 

pigment slurry was manufactured in this resin aqueous 
solution carbon black #960 (carbon black pigment of 
Mitsubishi Chemical Corporation (DB 69-056-6740 ) 
supplied ) including 20sections. 
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[0141] 



U pH8.0. #a^±S^S98nm(D7K14^ 
[0144] 



[0145] 

X: 



!%*R**«*ffl^T P H4 CIS 
Tlx? S^5Ht 0 



volume average particle diameter of pigment dispersing this 
pigment slurry to 200 nm or less making use of dynomill 
KDL type, aqueous dispersion (pigment slurry dispersion ) 
was acquired. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time jdispersion 500g/hr below perimeter 
speed ;14m/s , dispersion temperature ;25deg C and inside 
vessel of dispersion . 

volume average particle diameter after dispersing was 107 
nm . 

[0142] 

After dispersing, in order for nonvolatile fraction 
concentration of pigment slurry dispersion to become 
7.5%,deionized water was added. 

dispersion was inserted in autoclave , 4 hours crosslinking 
were done with temperature 120deg C, pressure 2kg/cm 
<sup>2<^/sup>. 

[0143] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 8.0, volume average particle diameter 
98nm . 

[0144] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method of below-mentioned Comparative Example 3,acid 
splitting/analysis, step, which filters and washesfurthermore 
be able to abbreviate step , redispersion , energy and the labor 
labor reduction it was possible. 

In addition, it became without either problem of waste liquid 
treatment . 

[0145] 

Comparative Example 3> 
Working Example 2 

You adjusted pH 4 with after acquiring aqueous dispersion 
(pigment slurry dispersion ) in sameway, making use of 1% 
hydrochloric acid solution and acid splitting/analysis did. 

Furthermore, it filtered, washed with deionized water and 
acquired the wet pigment . 
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Adding triethylamine to this wet pigment , while redispersion 
doing with disperser ,you adjusted pH to 9 - 10, furthermore, 
nonvolatile fraction concentration adjusted 15%with 
deionized water . 

After that, you inserted in autoclave , did crosslinking with 
condition of temperature 140deg C, pressure 4kg/cm 
<sup>2</sup>, acquired aqueous pigment dispersion . 

As for pH of aqueous pigment dispersion which it acquires 
8.3, as for volume average particle diameter they were 1 03 
nm . 

[0146J 

When producing this aqueous pigment dispersion , acid 
splitting/analysis, step, whichfllters and washes furthermore 
acid splitting/analysis doing thosewhich are dispersed in 
comparison with Working Example 2 , in order to 
cohere,because it needs step , redispersion it needed labor and 
energy in unusual . 

In addition, because organic amine salt is included in filtrate , 
alsotreatment of wastewater needed. 

[0147] 

<Working Example 3> 

In case of resin (4) which possesses self crosslinking 
functional group and acidic group 

Measurement of neutralization ratio which is 1 crosslinking 
condition (As for neutral salt basis, triethanol amine ) 

While resin solution (4) 20 sections (With solid component 10 
part ) with, mixing triethanolamine of number of parts which 
is shown in below-mentioned Table 4 , agitating it added the 
deionized water , after making 200 sections with entirety , it 
inserted in the autoclave , 4 hours crosslinking reaction it did 
with 120 deg C, observed precipitated state of resin . 

Result is shown in Table 4 . 

[0148] 

[Table 4 ] 
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As for neutralization ratio being optimum value in 
approximately 90% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 90%. 
[0149] 

Production of 2 aqueous pigment dispersion 

resin solution (4) 20 sections (With solid component 10 part ), 
triethanolamine 1 .67 section and deionized water 58.33 
section were mixed, resin aqueous solution of neutralization 
ratio 90% was manufactured. 

"Fastgen *super *magenta (FastogenSuperMagenta ) RTS " 
(Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) 
make quinacridone pigment ) Including 20 sections in this 
resin aqueous solution , pigment slurry was manufactured. 

[0150] 

volume average particle diameter dispersing this pigment 
slurry to 200 nm or less making use of dynomill KDL 
type,aqueous dispersion (pigment slurry dispersion ) was 
acquired. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time ;dispersion 250g/hr below perimeter 
speed ;14m/s , dispersion temperature ;30deg C and inside 
vessel of dispersion . 

volume average particle diameter before crosslinking was 1 65 
nm . 

[0151] 

After dispersing, in order for nonvolatile fraction 
concentration of pigment slurry dispersion to become 
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7.5%,deionized water was added. 

dispersion was inserted in autoclave , 4 hours crosslinking 
were done with temperature 120deg C, pressure 2kg/cm 
<sup>2<ysup>. 

[0152] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 8.1, volume average particle diameter 
161nm . 

[0153] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method, acid splitting/analysis, step, which filters and washes 
furthermore be able to abbreviate step ,redispersion , energy 
and labor labor reduction it was possible. 

In addition, it became without either problem of waste liquid 
treatment . 

[0154] 

<Comparative Example 4> 

Other than manufacturing resin neutralization ratio of resin 
aqueous solution in 60%, aqueous, pigment dispersion 
wasproduced to similar to Working Example 3. 

As for pH of aqueous pigment dispersion to which volume 
average particle diameter before crosslinking the dispersibility 
is bad with 195 nm , acquires 8.8, as for volume average 
particle diameter it coheredwith 482 nm . 

[0155] 

<Working Example 4> 

In case of resin (5) which possesses self crosslinking 
functional group and acidic group 

Measurement of neutralization ratio which is 1 crosslinking 
condition (As for neutral salt basis, triethanolamine ) 

While resin solution (5) 20 sections (With solid component 10 
part ) with, mixing triethanolamine of number of parts which 
is shown in below-mentioned Table 5 , agitating it added the 
deionized water , after making 200 sections with entirety , it 
inserted in the autoclave , 4 hours crosslinking reaction were 
done with 120 deg C, precipitated state of crosslinked product 
wasobserved. 

Result is shown in Table 5 . 
[0156] 
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[Table 5 ] 
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[0159] 



As for neutralization ratio being optimum value in 
approximately 70% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 70%. 
[0157] 

Production of 2 aqueous pigment dispersion 

resin solution (5) 20 sections (With solid component 10 part ), 
triethanolamine 1 .86 section and deionized water 58.14 part 
weremixed, resin aqueous solution of neutralization ratio 70% 
was manufactured. 

In this resin aqueous solution "Symuler *fast *yellow 
(SymlerFastYellow ) 4192 (benzimidazolone pigment of 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) 
supplied ) including 20 sections, pigment slurry 
wasmanufactured. " 

[0158] 

Other than using this pigment slurry , aqueous dispersion 
(pigment slurry dispersion ) was acquired with as similarto 
Working Example 3. 

volume average particle diameter after dispersing was 127 
nm . 

[0159] 

After dispersing, in order for nonvolatile fraction 
concentration of pigment slurry dispersion to become 
7.5%,deionized water was added. 



^ h O lZft&&, Sg dispersion was inserted in autoclave , 4 hours crosslinking 
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were done with temperature 120deg C, pressure 2kg/cm 
<sup>2<Vsup>. 

[0160] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 8.3, volume average particle diameter 
1 1 8nm . 

[0161] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method, acid splitting/analysis, step, which filters and washes 
furthermore be able to abbreviate step ,redispersion , energy 
and labor labor reduction it was possible. 

In addition, it became without either problem of waste liquid 
treatment . 

[0162] 

<Working Example 5> 

In case of resin solution (5) which possesses self crosslinking 
functional group and acidic group 

Measurement of neutralization ratio which is 1 crosslinking 
condition (As for neutral salt basis, triethylamine ) 

While resin solution (5) 20 sections (With solid component 10 
part ) with, mixing triethylamine of number of parts which is 
shown in below-mentioned Table 6 , agitating it added the 
deionized water , after making 200 sections with entirety , it 
inserted in the autoclave , 4 hours crosslinking reaction were 
done with 120 deg C, precipitated state of crosslinked product 
wasobserved. 

Result is shown in Table 6 . 

[0163] 

[Table 6 ] 
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As for neutralization ratio being optimum value in 
approximately 70% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 70%. 
[0164] 

Production of 2 aqueous pigment dispersion 

resin solution (5) 20 sections (With solid component 10 part ), 
triethylamine 1 .26 section and deionized water 58.74 
section were mixed, resin aqueous solution of neutralization 
ratio 70% was manufactured. 

In this resin aqueous solution "Symuler *fast *yellow 
(SymlerFastYellow ) 8 GF (disazo yellow pigment of 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) 
supplied ) including 20 sections, pigment slurry 
wasmanufactured. " 

[0165] 

volume average particle diameter dispersing this pigment 
slurry to 200 nm or less making use of dynomill KDL 
type,aqueous dispersion (pigment slurry dispersion ) was 
acquired. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time ;dispersion 150g/hr below perimeter 
speed ;14m/s , dispersion temperature ;30deg C and inside 
vessel of dispersion . 

volume average particle diameter after dispersing was 1 75 
nm . 

[0166] 

After dispersing, in order for nonvolatile fraction 
concentration of pigment slurry dispersion to become 
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7.5%,deionized water was added. 

dispersion was inserted in autoclave , 4 hours crosslinking 
were done with temperature 120deg C, pressure 2kg/cm 
<sup>2</sup>. 

[0167] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 83, volume average particle diameter 
173nm. 

[0168] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method, acid splitting/analysis, step, which filters and washes 
furthermore be able to abbreviate step ,redispersion , energy 
and labor labor reduction it was possible. 

In addition, it became without either problem of waste liquid 
treatment . 

[0169] 

<Working Example 6> 

In case of resin (4) which possesses self crosslinking 
functional group and acidic group 

Measurement of neutralization ratio which is 1 crosslinking 
condition (As for neutral salt basis, dimethylamino ethanol ) 

While resin solution (4) 20 sections (With solid component 10 
part ) with, mixing dimethylamino ethanol of number of parts 
which is shown in below-mentioned Table 7 , agitating it 
added the deionized water , after making 200 sections with 
entirety , it inserted in the autoclave , 4 hours crosslinking 
reaction it did with 120 deg C, observed precipitated state of 
crosslinked product . 

Result is shown in Table 7 . 

[0170] 

[Table 7 ] 
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As for neutralization ratio being optimum value in 
approximately 60% was ascertainedfrom above-mentioned 
result. 

Because of this neutralization ratio was done 60%. 
[0171] 

Production of 2 aqueous pigment dispersion 

resin solution (4) 20 sections (With solid component 10 part ), 
dimethylamino ethanol 0.67 section and deionized water 
59.33 sectionwere mixed, resin aqueous solution of 
neutralization ratio 60% was manufactured. 

"Fastgen *super *maroon (FastogenSuperMaroon ) PSK " 
(Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) 
make perylene pigment ) Including 20 sections in this resin 
aqueous solution , pigment slurry was manufactured. 

[0172] 

volume average particle diameter dispersing this pigment 
slurry to 200 nm or less making use of dynomill KDL 
type,aqueous dispersion (pigment slurry dispersion ) was 
acquired. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time ;dispersion 150g/hr below perimeter 
speed ;14m/s , dispersion temperature ;30deg C and inside 
vessel of dispersion . 

volume average particle diameter before crosslinking was 89 
nm . 

[0173] 

After dispersing, in order for nonvolatile fraction 
concentration of pigment slurry dispersion to become 
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7.5%,deionized water was added. 

dispersion was inserted in autoclave , 4 hours crosslinking 
were done with temperature 120deg C, pressure 2kg/cm 
<sup>2</sup>. 

[0174] 

After crosslinking , distilling, it manufactured nonvolatile 
fraction concentration in 20%,acquired aqueous pigment 
dispersion of pH 8.2, volume average particle diameter 
93nm . 

[0175] 

As for this aqueous pigment dispersion , after crosslinking , 
distillation concentration only isdone with to be possible fact 
that it produces, in comparison with acid splitting/analysis 
method, acid splitting/analysis, step, which filters and washes 
furthermore be able to abbreviate step ,redispersion , energy 
and labor labor reduction it was possible. 

In addition, it became without either problem of waste liquid 
treatment . 

[0176] 

Collecting properties of aqueous pigment dispersion which is 
acquired with Working Example 1-6 and Comparative 
Example 1-4 to Table 8 below, it shows. 

[0177] 

Furthermore resin solution which as for TGR "Fastgen *blue 
* (FastogenBlue ) TGR as for carbon asfor carbon black 
#960, RTS "Fastgen ♦super *magenta 

(FastogenSuperMagenta ) RTS ", as for 4192 "Symuler ♦fast 
♦yellow (SymlerFast Yellow ) 41 92", as for 8 GF "Symuler 
♦fast ♦yellow (SymlerFast Yellow ) 8 GF ", as for PSK shows 
"Fastgen ♦super ♦maroon (FastogenSuperMaroon ) PSK " in 
column of pigment in Table 8 , in column of types of resin 
solution as for 1, 2, 3, 4 and 5 it acquiresrespectively with 
synthesis example 1-5 (1), (2), (3), (4), (5), as for MX-035 
the Nikalac MX [] 035 showing, As for TEA as for 
triethylamine , TEOHA as for triethanol amine , DMAE 
dimethylamino ethanol is shownin column of base 
/neutralization ratio . 



[0178] 
[Table 8 ] 



Page 48 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999152424A 



1999-6-8 



^8 





Iff 






(%> 


(nm) 








TGR 


1 /MX-035 


NaOH/6 0 


7. 5 


14 8 


14 6 


Mm i 


TGR 


1 /MX-035 


KaOH/6 0 


7. 5 


14 6 


15 5 




TGR 


l/MX-035 


NaOH/4 0 


7. 5 


19 0 


5 2 0 


mmm2 




2/3 


TEA /7 0 


7. 5 


10 7 


9 8 


it WD 3 


1HT> 


2/3 


TEA /7 0 


7. 5 


10 8 


10 3 




RTS 


4 


TEOHA/9 0 


7. 5 


1 6 5 


16 1 




RTS 


4 


TEOHA/6 0 


7. 5 


19 5 


4 8 2 




4192 


5 


TEOHA/7 0 


7. 5 


12 7 


118 


^6§#|5 


8GF 


5 


TEA /7 0 


7. 5 


17 5 


17 3 


mmme 


PSK 


4 


DMAE/ 6 0 


7. 5 


8 9 


9 3 



[0179] 

*nm®#WLmmmii lt/w X-205L 

^S#£#25%)40SI$, 40 SPRtf 



[0179] 

<Reference Example 1> (Production of aqueous pigment 
dispersion of cyanide which uses marketing resin ) 

high loss X-205L ([suchirennmarein ] acid resin , nonvolatile 
fraction 25% of star photochemistry supplied ) 40 sections 
and deionized water 40 section and "Fastgen *blue * 
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(FastogenBIue ) TGR " 20 sections weremixed as resin for 
aqueous pigment dispersion , pigment slurry was 
manufactured. 

[0180] 

this pigment slurry was dispersed making use of dynomill 
KDL type, aqueous pigment dispersion wasproduced. 

dispersion condition uses zirconia beads of vessel 
volume ;0.6L, 0.5mm diameter with fill factor 80%, it is a 
residence time ;dispersion 250g/hr below perimeter 
speed ;14m/s , dispersion temperature ;40deg C and inside 
vessel of dispersion . 

[0181] 

nonvolatile fraction concentration was manufactured in 20% 
making use of deionized water , aqueous pigment dispersion 
of pH 8.1, volume average particle diameter 171nm was 
acquired. 

[0182] 

<Reference Example 2> (Production of aqueous pigment 
dispersion of magenta which uses marketing resin ) 

Other than using "Fastgen *super *magenta * 
(FastogenSuperMagenta ) RTS " in place of "Fastgen *blue * 
(FastogenBIue ) TGR producing in same wayas Reference 
Example ljt acquired aqueojis pigment dispersion of 
magenta . 

nonvolatile fraction of aqueous pigment dispersion which it 
acquires 20%, was pH 8.2, volume average particle diameter 
198nm. 

[0183] 

<Reference Example 3> (Production of aqueous pigment 
dispersion of yellow which uses marketing resin ) 

Other than using "Symuler *fast *yellow * 
(SymulerFastYellow) 4192" in place of "Fastgen *blue * 
(FastogenBIue ) TGR M , producing in same wayas Reference 
Example 1, it acquired aqueous pigment dispersion of 
yellow . 

nonvolatile fraction of aqueous pigment dispersion which it 
acquires 20%, was pH 8.2, volume average particle diameter 
265nm . 

[0184] 

<Reference Example 4> (Production of aqueous pigment 
dispersion of black which uses marketing resin ) 

Other than using carbon black #960 in place of "Fastgen 
♦blue * (FastogenBIue ) TGR ", producing in sameway as 
Reference Example 1 , it acquired aqueous pigment dispersion 
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[0185] 

r 77XK^>- ■ (Fastogen Blue )T 

— TA-> PSKj Sffil^tWBMftl 

» s *i «: *ttNm»tt# o » 20%, 

pH8.3, 4WPi£&^ g 206nm T-$> o fc 0 
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of black . 



nonvolatile fraction of aqueous pigment dispersion which it 
acquires 20%, was pH 8.0, volume average particle diameter 
140nm . 

[0185] 

<Reference Example 5> (Production of aqueous pigment 
dispersion of perylene which uses marketing resin ) 

Other than using "Fastgen *super *maroon PSK " in place of 
"Fastgen *blue * (FastogenBlue ) TGR producing in same 
wayas Reference Example 1, it acquired aqueous pigment 
dispersion of perylene . 

nonvolatile fraction of aqueous pigment dispersion which it 
acquires 20%, was pH 8.3, volume average particle diameter 
206nm . 

[0186] 

<Working Example 7> 



Adjustment of aqueous recording liquid of cyanide 



aqueous pigment dispersion of Working Example 1 



2 2 . 5SP 



22.5 part 



5 . 0^ 



ethyleneglycol 



5.0 part 



1 0 . 0SP 



glycerine 



10.0 part 



3 . 0 SB 



isopropyl alcohol 



3.0 part 



5 9.53? 



deionized water 



59.5 part 



It mixed with disperser , manufactured aqueous recording 
liquid of yellow . 
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[0190] 

to - 

OHP^-KlZfB®L7tiij#H:, 3g0J3£fe 
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#%#J 1 
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[0187] 



You adjusted to similar, aqueous recording liquid of 
magenta , yellow , [burrakku ], making use of the aqueous 
pigment dispersion of aqueous pigment dispersion , Working 
Example 2 of aqueous pigment dispersion , Working Example 
4 of respective Working Example 3. 

[0188] 

volume average particle diameter of pigment in recording 
liquid of these cyanide , magenta , yellow , black and after 
storingwith room temperature between 30 days , volume 
average particle diameter were shown in Table 9 . 

[0189] 

volume average particle diameter of pigment in recording 
liquid of this working example shows almost equalvalue after 
storing Kuramae , it is clear furthermore settling of particle 
not to be seen, in shelflife and sedimentary to be superior in 
unusual in comparison with comparing in conventional 
pigment dispersion . 

[0190] 

Next, full color recording image of yellow , magenta , 
cyanide , black , was recorded to transparency sheet and copy 
paper making use of above-mentioned recording liquid , 
making use of printer of commercial bubble jet system . 

As for this recorded image , resolution and color 
concentration were high, were superior in coloring property 
and transparency . 

In addition, image which is recorded to transparency sheet 
had shown the colorful projected diagram because it is 
superior in transparency . 

In addition, repetitive use doing, ink there was not either a 
thingwhere nozzle which discharges is plugged. 

[0191] 

<Comparative Example 5> 
Reference Example 1 

aqueous pigment dispersion of 2, 3 and 4 other than using in 
place of aqueous pigment dispersion of the Working Example 
7, aqueous recording liquid of cyanide , magenta , yellow , 
black was adjusted with as similar to the Working Example 7. 
[0192] 

volume average particle diameter of pigment in recording 
liquid of these and after storing with room temperature 
between 30 days , volume average particle diameter were 
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shown in Table 9 . 

As for volume average particle diameter of pigment in 
recording liquid of this Comparative Example , other than 
recording liquid of black after storing it became large, showed 
thecohesion of particle , shelflife was bad. 

[0193] 

Next, color recording image of cyanide , was recorded to 
transparency sheet and copy paper making use of 
above-mentioned recording liquid , making use of commercial 
bubble jet printer . 

As for this recorded image , resolution and color 
concentration were low, were insufficient™ coloring property 
and transparency . 

In addition, image which is recorded to transparency sheet did 
not show the colorful projected diagram with opaque , could 
not use for transparency sheet . 

In addition, repetitive use while having done, ink nozzle 
whichdischarges became impossible use of plugging , printer . 

[0194] 
[Table 9 ] 
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l£9 







#*P*W3F« (nm) 


















*r 1* *r 


i 145 


14 9 






15 8 


16 5 






1 i q 

J- -L «7 


1 O 1 
1 Z 1 






9 9 


9 6 






17 4 


2 0 2 






19 8 


2 9 7 






2 6 8 


3 5 5 am) 






13 8 


14 5 



10)95] 



IP-<D*ttWRiMft# 112.5 SB, 

-f i3.5 sp, -fy7"pt:;i / 7 ? ;n3- 

A4.0»Rff r 53>^W J74j (V3>V 
>2"f ^4t*0X5 i U>7'f j;i,*ffl)70. 

[01961 

ii o * tt 7 u * y -r > * z m m t -5 tc s Jfc -a 

[0197] 



[0195] 

<Working Example 8> 
Working Example 5 

So aqueous pigment dispersion 1 12.5 part , deionized water 
13.5 part , isopropyl alcohol 4.0 part of yellow which is 
acquired and "Joncryl J74 " (styrene acrylic resin of Johnson 
Wax supplied ) mixing 70.0 part with glass rod , it produced 
aqueous flexo ink . 

[0196] 

When this aqueous flexo ink is manufactured, because 
especially bead mill and the roll or other dispersing machine 
could manufacture not to need, are mixed only simply, 
dispersion installation being unnecessary, be able to shorten 
dispersing step and labor , the labor reduction of shortening or 
dispersion energy of production time was possible. 
[0197] 
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Making use of above-mentioned flexo ink , application 
spreading/displayingcolor it made on acetate film of thickness 
0.05mm , making use of (No.6 ) bar coater ofO. 1 5 mm . 

gloss and transparency of spread colored film which it 
acquires from when flexo ink whichuses pigment of 
below-mentioned Comparative Example 6 is Used was 
superior in unusual . 

[0198] 

volume average particle diameter of pigment in this aqueous 
flexo ink and after storing with room temperature between 30 
days , volume average particle diameter were shown in Table 

It is clear in shelflife to be superior in unusual in 
comparisonwith pigment where from result which is shown in 
Table 1 0 , the volume average particle diameter of pigment in 
aqueous flexo ink of this invention shows almost equal 
valueafter storing Kuramae , acquires with conventional 
dispersion method . 

[0199] 

<Comparative Example 6> 



77- 



Symuler * [faa ] 



<seq>Joncryl 



( 5^3>y>7 



XS- -TIP — 



[suto ] *yellow 



J 6 1 j 



J61" 



<seq> [jonsonwa ] </seq> 



deionized water 



v 5 xikm<o 7v^ u > t 7 u 



8 GF 



8GF 



styrene acrylic resin ) of [kkusu ] supplied 



isopropyl alcohol 



3 mm diameter [garasubi ] 



-7 



[zu] 



1 5 . 0SP 



15!0 part 



2 3 . 0SP 



23.0 part 



2 3 . 0 



23.0 part 



4 . Ogfl 



4.0 part 



2 0 . 0SP 



20.0 part 



Page 55 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. 



No. 1 0/367,296) 



JP1999152424A 

r 5?3>^UA J74j (i?3>y> r 7^ 
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[0200] 

»> ^-f> K3>rV yat- T- 2 H$n*Hft 
[0201 ] 

±E7U+y-f>**ffl^T, JP£ 0.05mm 
<^>7-tZ7 — h"7-OI,A±C:, 0.15mm 0>(No. 
6)A— JS l* T*M6 U fc. 

[02021 

io ic^uto 



[0203] 

ia io] 
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You measured in polyethylene bottle , 2 hours dispersion 
later, "Joncryl J74 " (styrene acrylic resin of Johnson Wax 
supplied ) you added70.0 part and deionized water 65.0 part 
making use of paint conditioner , 10 min dispersingmaking 
use of paint conditioner , you produced flexo ink . 



[0200] 

When this flexo ink is manufactured, in order 2 hours to 
disperse with the paint conditioner , dispersion installation 
being necessary, labor and energy in order todisperse were 
needed, production cost caught. 

[0201] 

Making use of above-mentioned flexo ink , application 
spreading/displayingcolor it made on acetate film of thickness 
0.05mm , making use of (No.6 ) bar coater ofO. 1 5 mm . 

gloss and transparency of spread colored film which it 
acquires was inferior in comparison with when flexo ink of 
Working Example 7 is used. 

[0202] 

volume average particle diameter of pigment of this flexo ink 
and after storing with room temperature between 30 days , 
volume average particle diameter were shown in Table 10 . 

From result which is shown in Table 10 , volume average 
particle diameter of pigment in aqueous flexo ink of this 
Comparative Example after storing became large and showed 
the tendency of cohesion, furthermore could see varnish 
separation, the stability was bad. 

[0203] 
[Table 10] 
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ftm^mmm (nm) 




[0204] 



[0204] 



^>«ffl§)12.25^(@Jg#T I2gP)t, 
0(1 6 T^fcAL 'J UXOtK^^^ joo gp 
O^T20gP)tS@£^L. 7k*AD*T^ff 
24%(Z&£ck-5lZ#I?l,T\ 

[02051 

^^^S 50 deg C T- 7 B@ISlT^# 
[02061 

C(Dl£3fSf£, r BT-I44 &S£9^j (02|s:y\ o — 

SU»#20±2pm t&3><£«5£ v /X— U— £ — 
*ffll*Tl**U 10#-fcy^*r>^gL 150 
deg C IZT 20 tfHM^ttttSfi^ T, 



<Working Example 9> 

"Watersol S-751 " (Dainippon Ink & Chemicals Inc. (DB 
69-057-4512 ) make water soluble acrylic resin for bake-on 
paint of non volatile fraction 50% ) 56 sections (With solid 
component 28 sections) with, "Cymel 303 " (methyl etherified 
melamine resin of active ingredient 98% of Mitsui Cytec, Ltd. 
supplied ) 12.25 sections (With solid component 12 sections) 
with, it combined aqueous pigment dispersion 100 parts (With 
solid component 20 sections) of perylene which is acquired 
with Working Example 6, in orderfor nonvolatile fraction to 
become 24%, including water diluting, itmanufactured water 
solubility baking acrylic resin paint . 

[0205] 

With 50 deg C retaining this paint with 7 day constant 
temperature layer , it tested long period shelflife . 

volume average particle diameter of pigment in paint , as 
shown in Table 1 1 , after thestoring Kuramae was superior in 
stability without change. 

[0206] 

this paint , in order film thickness 20 +/- to become 2;mu m in 
"BT-144 treatment steel plate "(zinc phosphate-treated steel 
plate of Japan per car Lai Ging supplied ), coating was done 
making use of bar coater , 1 0 min setting later, 20 min baking 
were done with 1 50 deg C, test piece was produced. 
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jg^>T-£, 50 deg C O&iZmML. 96 

±<Mtr, *»c»*tt 

[0208J 

ZJP^&B&SPET 

AAizfltJVdr io±i|jm t**<feaiz, a— zj 

-^"Sffll^T^L, 10 #-fc^*f>?" 
^>150 deg CCT20»Bfte#ltSffoT, 

SStito 
[0209] 



to 

[0210] 



H$E#ll6 

*>*©*tt«l»SH|[<ME««U36:tt*M*JI 
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[0207] 



Making use of above-mentioned test piece following way 
youappraised water resistance . 

test piece , was soaked in water of temperature 50deg C, 96 
hours later the occurance condition of blister was decided 
with visual . 

blister did not occur completely, coating where water 
resistance issuperior in unusual acquired. 

From now on, it was clear also for water resistance of this 
aqueous pigment dispersion conversion pigment to be 
superior. 

[0208] 

In addition, this paint , in order film thickness 10 +/- to 
become l;mu m in corona treatment PET film , coating was 
done making use of bar coater , 10 min setting later, 20 min 
baking were done with 150 deg C, test piece wasproduced, 60 
degree gloss were measured gloss of coating making use of 
haze gloss meter . 

coating which gloss , is high in unusual , is superior in the 
clarity acquired. 

[0209] 

Comparative Example 7> -.- - 

Working Example 6 

In place of aqueous pigment dispersion of perylene , other 
than using aqueous pigment dispersion of the perylene of 
Reference Example 5, it manufactured water based paint in 
same way as the Working Example 9, appraised shelflife , 
water resistance and gloss . 

As shown in Table 1 1 , particle diameter of pigment after 
storing becamelarge and cohesion happened and shelflife was 
bad. 

In addition, result of water resistance test , blister occurred 
and water resistance wasbad, also gloss of coating was 
inferior from Working Example 9. 

[0210] 

<Working Example 10> 
Working Example 6 

As shown in Table 1 1 which in place of aqueous pigment 
dispersion , other than using aqueous pigment dispersion of 
magenta of Working Example 3, manufactured water based 
paint in thesame way as Working Example 9, appraised 
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shelflife , water resistance and gloss , there wasnot change in 
particle diameter of pigment after storing Kuramae and 
wassuperior in shelflife . 

In addition, result of water resistance test , there was not 
occurrence of the blister and was superior in water resistance , 
also gloss of coating wassuperior. 

[0211] 

<Comparative Example 8> 
Working Example 6 

Other than using aqueous pigment dispersion of Reference 
Example 2 in place of aqueous pigment dispersion , 
itmanufactured water based paint in same way as Working 
Example 9, appraised the shelflife , water resistance and 
gloss . 

As chart - shown in 5, particle diameter of pigment after 
storing becamelarge and cohesion happened and shelflife was 
bad. 

In addition, result of water resistance test , blister occurred 
and water resistance wasbad, also gloss of coating was 
inferior from Working Example 1 0. 

[0212] 
[Table 1 1 ] 
1 







yen 




imvm&m (nm> 




6 0° 


mm 




H2&#I9 




9 3 


© 


9 6 


9 1 


mm 7 




7 8 


X 


2 10 


3 2 0 


mmmo 




9 0 


© 


17 3 


16 1 


it l£#f 8 




8 2 


X 


18 9 


3 6 0 
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[0213] 

Appraisal standard 

*: completely abnormality-free . 

0: it could recognize occurrence of blister barely. 

It could recognize occurrence of*: considerable blister . 

blister occurred in entire surface of X .test piece . 

In constant temperature layer of storage test condition :50deg 
C 7 day storage 

[0214] 

[Effects of the Invention ] 

According to manufacturing method of this invention , acid 
splitting/analysis, alsowithout being a step , redispersion , be 
able to produce aqueous pigment dispersion which issuperior 
in pigment dispersion property and shelflife easily, there is a 
benefit that the production step is short, can reduce energy 
and labor . 

aqueous pigment dispersion which it acquires can use for 
ideal also aqueous ink , aqueous recording liquid , water 
based paint etc in aqueous coloration liquid . 
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